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(54) dmi®6m g >s^irx#+>«»a)«fim itttx^^mmsovmifi 



(57) [gft] 

x # * >- s i £ *rr £ Hf *& js * frr £ f 



(2) 

n 

1 ] x*'* i/IHJIB ( A ) t . »; >B® L < w 
'JyltiXrJl (B) x#*V*S<tKlfitt**tr& 
W8***tr*fb£W (C) fc*HJEStfSC£*tt« 

[Ift3#»2] X#*S/«»B (A) Apy>^# 

[»3|3H3] xtf+MSMf (A) £. i ;>HPEL<tt 

•&ttS*«r-6ft^«! (o 5 o io 

-1 OOOg/eq i3te-5J;0tcSJ£3it*»*^lX 
(2 2 adiSoKJfi^ffi. 

[«3R33B4] XjJi*S/»||B (A) x^^ySIl 

0 0-5 0 0 g/e qOt(Dr*-5»*3H3iattOiJiS 
M 0 

[«*3B 5 ] x#* MSMB ( A ) t , y >fi£g L < » 
';>SxXf^ (B) i, i^-t^iiSM^rW^ 
'slI^Wt^fL^ (C) ©Kj£«te#, (A) rfiCD 
xtf + VS 1 ii5SCC2tOT, (B) +0*«SfccfcO'x 
x-r;m^o. 1-0. 8^St (C)*©WS6S*s 20 
0. 0 1-0. 5^S£fr&fl&fflr&£ia5RiRl -4co 

[i»#3H6 3 x**t/«HB (A) »;>BPBL<« 
'J>ixxr;b (B) i, x#*i/*<tjgj£tt*^-rs 
WSfiS*r*rTSfl:£«l (C) i*SJ£fitt0-l 5 0 

1 - 6 CONtl^^ 1 ^^Cgd4SCD$^^ 0 30 
[*I*JH8 3 i'^^Il 5 0- 1 0 0 0 g/cq 

r £ c i 4 <b -r £ KMSttx * * ^ wis 

x * HHflBT *> £ i»*3H 8 <D*flSt«5o 
[W«« 10] i; >MtMi^+«/J^ 
i'ttMB (A) t ';>figl<»'j>»x^7^ (B) 

9 3B*S©fflb£4$Jo 40 

[»3J3B1 l 1 BMbfftt*. a^^WtSfccr 

[M3PB1 3] x^-f^f 1 5 0-1 0 0 0 g/e 
q co u >H7-^*x^+^WJB, WbfflRU^WSffl* 

£4fli*» in r ;.-^ ***tr £ y u y * 



=#P*W 1 0 - 1 5 2 5 4 5 
2 

m&m 1 4 ] y>»Mx^y»^P7-'> 

[»3»B15] y>H-?**x#*MWB^. xtf* 
(A) £ ■;>l»?fL<« i ;>»x^-r;u (B) 

i , x # * i stEtt* £ 'irtfis* £ f b^«5 

(C) i*SJ£3-i*-C»6ti^t©-C*SS»5jc«l 3X 

w 1 4 sBJKosaawifi. 

[IBsPH l 6 ] WbffW** 'Mmm-T *^m-?Z> *>©r 

*ss»*jb 13, u$/c(ji5 etK<o«A8Mffi. 
* wr s f b^» <k * ^i/ a r ^ t k i oist&l* * 

^»r*-5»*JHl 3. 14, 15Xttl 6iBf£cD'£jn 
[0 0 0 1] 

* is®mommj?& . » «si*x # * ^wBBfflfleBj&ws 

{b»©Ji«Ri^aw^tt^«n*^ e»K±w*4, AM 

asm. so'giwe^-c. ^o, #^ay>fb^ 
nitt « k m -r * . 

[0 0 0 2 ] 

[0 0 0 3] Ctl61M^ln n ntl 3V^XXsJ? + 

sR«> 6 ia -5 *s . ii* ^ n y M b S ti x !l< * ^tSJUB^^ I fl 
«S{ b 3 tifc F R - 4 y K t b r , HHtCi^Rt? !£& 

3 n/cx ^ + isffim z nwMt&ft tb. c ti cca ^ cd x 

i^WB*iB6 L/cx # * ^WflB <t . x d< ^ ^«I8ffl 

WbffJi«rE^orfflt^nr^s. 

[0 0 0 4] cbC5^itt¥, ^^^*^>CCRH3n-5 

f^ffl s ^ (s^-r ^ . ^ p y > cc -c * s ffif b^4» * 

[0 0 0 5] c©«^c^oy>tcJ:Slij|R«i^K:«feS 
mfiicr, ^fjx.^, y>^b^^^tD»«Sffij^»n 

1-^M)';U6ntfcD . SEfc, 4$HB36 3 - 3 0 I 6 -5* 
fi«cctt. »; >8xx ^;l/i**fbx^t 2^«JIB©SJ£ 

[0006] 



3 

[ 0 0 0 7 ] — **MBS6 3 - 3 0 1 6-^&ffilBtt<£> 

fc^iloaMfllt^fc. 10 
[0 0 0 8] *«9JjW!RfcL<fc 5 i-r5»jHW, W«H*. 

[0 0 0 9] 

»«T^<»««W03fclS*. (A) x#*MSfJ!i£ 

( b ) v v ym^xrJis&rxfci* u&zmc 

*flffflt-5Cir, »JKJ£*ffl 3 *. L fc x # * >> S 

fbS^^Ct^<«4'i/c|lttS?A*4lfeiH"C*, Hie. fi£ 

[0010] fflJ"^ Xtf+^WIIB <A) 

^SJgKii'JyixXf^ (13) x;K+yli 

sjEttftfl-rsmBaE^wrs^b^Bj (o testes 
■es c t wmt-rz y >m^m*#*ris®m<Dwm 30 

■fStiks x^t^SI 1 5 0 - 1 0 0 0 g/e q©y >ffi( 
^311 5 0- 1 0 0 0 g/c q(D'J>^J-;^ 

f*MB. B8{bffJS^^ffJ*^flfiS»i r 

y u ^ u ^ ^ BflRtwniffi ems uf^nsci 

[0 0 1 1 ] 

(A), (B> (C) ©*RR»*/xlBSli'-5t©-C 40 
x^tyf^I (A) <!:';>iEl<«';> 

ixxf;b (B) i*m&-rz>tcv-cnu s mmst-c^m 

£ x * ySo a Q*#f^BtlB $n^wi«6n 
/t. (A) St»i (B) aE^iOSiEtcfe 



«fB8¥ 1 0 - 1 5 2 5 4 5 
4 

[0012] *««©«ifi*ffirfflt^ti*. x*-^> 

««l (A) ilttt, »KB^Sft*fc(7m*ftl^ 

ttfr £ JBHRffi* <L ft 0 # * L C>. 
[0013] CC"C^py>^MG)x^+y« 

y >^ £ nt c > ft i > &m > p y >{b 5 titd t^Bj 

»ui^ 0 lot. *^rc^Apy>^7- 
#^^cd x tsffimc « , c J: 5 ft 

[0014] COJ;^^X7^i/ffli (A) tlt«, 
5/;kt- 7*Jk 2 - x^l/-M-^;uy y ^>t>;Ux — f 
;k £ wis)],? y i/^;Ux-~r;k P. Sec-^Jb 

xtf+fHHB. 

[00 15] bX7^-ibAix^tyfc 
xyHl/FiXJ^yifli. t7 7x/-MDIX^ 

HI. b'X7xy-;i/S^x i>«fJII5f o t: :x y 

[00 16] l/V^yy-^yy'Jyy;bx-f;k 1 
-B^t FP^'-yt7 ^UX7>y ^''Jyy;kx-fJk 
Wt'X7 x /^^Cyyj 5y^;l/X-f-;U^(D-e 

offeo 2 mfl&a x ^ umm. 
[0017] i, 6 -is*/visi>)is**i/j-7 z u>m 

x;K+^SJflg, 1 - (2, 7 

?)l>) -1- ( 2 - ^ U 5>5y;U^^5y^^^-;U) j $ 

>, I, l-b-X(2, 7 -S^y + + 

;U) ^^>, 1, l-W (2, 7-^yjyyWt 

->^^^;U) - l -y j 2>?$<Di'y2 

xtf+MHtfli, 

[0 0 18] 7xy-iby^7 7 ^^x^ + ^fj§, ^ 

[0019] ^^n^.+ «fe>^+^-< Fl^rWt^x^ 
+ ^tS«B, bVi'2viTr'k>**1t-4 K^^^r^x^ 

MMJJB> sy^^ n-<> ^ ^x>©x^+^fb««F©aS 

BBWlKx#*^«llB, 
[0 0 2 0] "7 ^iUI^^^ y y^;bxXfJk fh7t 
Fay 3?;U^*y^ y ^SyjUxxx;!/, 1 \ : uy$ 



5 

[0021] y^'y s^i^rx i j f h^y; i^ju 
x^— h y yy isisfr- p - r s sv x y — ;k -r 

[0 0 2 2]y^'Jy^t^>M> > tnjis*s)\,# 10 
y^> K* + ^r;U^Ut#> F-fy^t h W>^. 

x#*Htfiit % F'jr'jjwvyr^u-h, h'jy; 

[0 0 2 3] 7PP y »; W-;U h 'J isi/fox*—? 
F'Jb KD + i/t7*-^ h U # Visis)\,x—J' 

-r;k ^y-fey>h 'jyjj/»x-f;k 2- [4- 
(2, 3 -x#*^P#*-f> 7^jH -2- L4 
-[l, i-trx[4-(2. 3 - x^^/d^ 
>>) :7xx;y] xf;U] 7xxjH 7"P^y 4 1,3- 20 
t'X [4- [ 1 - [4- (2, 3-x^^-^-yarK^ 
is) 7x.-jM - l - [ 4 - [ 1 - [ 4 - ( 2 , 3 - X 
#^>y'n?j^» 7x;jH - 1 -yf jl/xf ;u] y 
xx;U] xfjU] 7xy + yj - 2 - y'U '\ y — )^(D 

3^tfem^#*ismm. 

[0 0 2 4] fF7b KU^>y xx;l,x£>f- 1-7 ? 
y ^iyjl/X — -r;k f- h ^> ^'U yyiK>V'7 x y 
t'X l/V'jl/yy-Jbf h7^'J i^JUx — f h7 
? y ^> K * v t' ^ * x ;u^cd 4 W ffcM x * * ->*Kifc £ 

^C/6*l& 0 30 
[0 0 2 5 ] cn^CDx^ + vtJifjg (A) tt, fOWfl 

[0 0 2 6] CtlbCDKfrVbmCT =■ >3*X;J<*HSJ 

7x7-Jl/ASX^ * Ut , t'X7xy-Jl/Ffx^ 
^SMS* 1 *?* 0t> o 40 
[ 0 0 2 7] £/c, ^l/cx^'-tyW (A) tt, A 

M * aas-i ■ £ iliEiafffl Kr^l) 6 x )^y^il0 
0-5 0 0 g/e qT'£>£C£#*?£Ll>o 
[0 0 2 8] ^cc, y>K^L<< ti'iyllxXf^ 
(B) ilttt xy^+^SiHlCffl*^*^**^- 

x^1--y« (A) tR|«CC^ny>lRT-***«Ct^fc 

co^w^ l < , y>*&, ;»y>®L ei>> 



1 0 - 1 5 2 5 4 5 
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%\ ffii/>tty-y, t*uy>f8y-#\ »ib*py> 
Bv-y. BH*^f u >»y-#\ ^^ry ;Fda 
7x-K ^V7'Pb';i/7y7F^7x-K xfjb 
T>-y KtfXy K zfZ-JbTisy Ft>X7^- K 
7"^yiWy^ F^X7 x- K ^\y^)\^rtsy 
F'*X7x- K 7" h ^rat-MUTS-"* F*^7x- h, 

if u>yy3-;ir^-; K^xy^-K y7"fjk^ 
X7x-F, t/^yf : ^M^7 J :-F ( i^-Yyx-rr 
'J;^7j.-F, ^yyf Ji/^xy x- K yf;Utf 
n*xyx-K 2-xfj^^r->7 K**y* 

;b7y7 F^X7 x - k -t7>f yfyibt^7 x- 
k *7-2-x^;l/^yJb2-xfjK^yjk^ 
t4-h. *s (2 - 7^'JP-fWyx^) Ty 
7F*X7^F, *y (2- J $ 9 0 \U foir^UZ- 
f Jl/) TS"? K**y k 2 -jt %z y + 
>>x^;ur>-y K*xy x- k (2 -t F'D-fyxf 
;U) y ^ 2 'J u-F7y7 K**y K ^>^jU 

K. 7xxjMa7*yS 1 2-rs/xf;i/da*> 

y*-h», 7?fi'Jyf»xX7*m tFa + y-x 
^v-y^^d-^na. x h y a- h »;x-^f u>- 
^^^>»3S, ^y A yx'jX'JF^yt^7^F l 

^® y >«»8^*#¥tf en*. 

[ 0 0 2 9] C6©^^{c^77WMa7x- 

*»Wtcf# 6 n x ^ + ©iB»^-Ji{ b*flP 5 x. ^> 

[0 0 3 0 ]», x#+->«JII<fcSl6nite«c'ff«6li* 
WT-Sft** (C) ilt(i, «FCCR5ESn&fc©'C« 

j&i^. «®*^7^s^^t^Hr/^ 

Kffiffi. ^'J75 FT^F, ^->7yy7;FMt; 
*<D9m#. WtF7y7 h\ y7;/vM^F 

TS^aBfS, ^y x;by ^ FttfJB, >;u^^»>a, 
^y^;u^y*^>ffl, -fsyy-^a. ^oh>Bffl t 
7^y-«i, 7X/-J* ae»y*y-;Ha*o 
y7]i^y^mm, ^'Jt'x;b7x/-;k r;y^-;y 

[0 0 3 1 ] **98tC*JC^-C«, XrK + '>S}U§ (A) 
'J>»fL<tt»;>B^f;KB) t, xt];^^ 

IB 3 # ^> c i J: 0 . x sjf * ^««B**K» T-Sf tT ^> c 

<b& < . mtwrnicmtiz y >^Mx^-t« 

»x^y^l 5 0- 1 0 0 0 tr/cq. 



MR ammjmmmc ^xtsmogs^tLxm^hti^ 

CC. B«ktt^d72tt0^6 1 5 0-8 o or^^ci 

[0032] x#*MitiS (A) >;>»affL<»y 

>ixXfil^ (B) X;K+i/liS^W1'^f 
[0 0 3 3] iot, &X**>-«tJi§ (A) , y >$ffi 

u<«y>aj.xf^ (b) . x^+^siHjCtt*^ 
fcpWftga» cc t j; o r jE« ttRffi fir * & t > # , ( a ) 

fiJE»*OJ.^+^Sl^«CC»Ur, (B) 
fcJ;tfx;vr;U^0. l-O. 8^ift (C) J&fr* 

owifiai**o. oi-o, 5^ti^ew^^e>n 

J:8fl^JWt*lW<'*i«-CW, (A) J*#*©:r.3j** 
^Sl^fUt*tOT, (B) fiK^*c07jcHa*jJ:o*J.x 

f-;i/S^o. i-o. 7^a, (o js#*Gr6rffes** 

0. 0 1-0. 33IifeS«l^J:^fJl^. 
[ 0 0 3 4 ] Klfc*#tt\ 4^ 7 Mt*rt*« 

o o - crstt;3ii-ti«J:t^ 

[ 0 0 3 5] ^«^rfcJSl£*Jit!f"r6i5Bdfc*S*i, 

[0036] **(y]<oKjfi*ffitc*5^rw, i&scaci; 
sjE^WHSP-rsKttrti, mmu-fimx*>*>. m 

ffiffl nlffi tc ?33iJ iir» 8ME 5 ft ft i > #\ PI £ « , 

dv^ x^;i/#;Ufc'b-;k fttt-x^k + 

> 4 h;Ux> v *>^a"\^i/y-;k N, N-v^^l/ 

^l/A7$ K3KWf6ft£. 

[ 0 0 3 7 ] C<D«tCL-CWe>ftS f ; J.** 

^iflg&i. <L 0 to^JBURtt©*;^^ y >ftflt l - l o % 

tit, x^^y^ll 5 0- 1 0 0 0 g/e q©'J >J1^ 



(5) WfBB^I 0 - 1 5 2 5 4 5 
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0 . ±SE»*;frffir»e>ftfcy >M^«x^+v«Hg 

[0039] c cr, ffiw-ra y ^is^sx^+^w 

[0040] #cc 4 ccrfflc^ftSBBffcffJiL-rtt. 
wcc h£ s ti a t> o r w & < w«c x # * isffltm <o 
io 88ifcS>J"Cc^ ,r ftfeflEftJ"c*a* s , y^r>yr 

U\ -(5*V-)k BF3 -r^>«tt. 

[0 0 4 1 ] ?*s-)],mt V 'J7^>MW1'^ 

[0 04 2 ] -etDftfe, 7^^-;^^7 7 ^SMB, 
20 V-Jlstf^ v t'*y x. s-)lAstf c 7 y PHI 

HI. #UT5K»!li. to^kvu^vBL &7R-7^;m 

BEft *« « « f fc 9J« £ If 6 ft 3 . C ft 6 cofi^f k»J « 

[0 04 3] cft^cott^-cfcttcc, IMSatF**sffl*W 

[0 0 4 4 ] Wbfiit»JCCOl»Tfefiftrtnffl©<>(D7&si4 
30 -rftfeffiffl"C*^*^ ^>yJb> ; yfjL'7 = > 

^B, T5>»Sl^*tf^ft. Cft6«*a©*tt^ 
T 2 fiW±CDttffi 4> Wffir * £ „ 
[0 04 5] *»WO«IKttx* + ^«B8«^«K:*j^ 

$ts— ;U v x^?y-;u, V7'n fc'Jbr Jl\ n- 

40 y\ x^-;U^;l/t'h-;U, ftKx^Jk MU 
x>, N, N-y^fi^;bA7 

; F^i'Wf^n, cft6^£iJ«, ii^cc2M*/c 

[ 0 0 4 6] *«M©^#+t/«IIBfflfiB»K:», 36cc 

[0047] *mw<D»m&*#*ismmm9te. m 
50 :b-ti-tcj;^T. 
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fb«J*»6*i*C±*>6. Hih, SW, £*4&£<DJBifc 

[004 8 3 j-ja©ffljfto^^. mcmnmmmmtL 

[0049] Hp-fc, *IMB®*ft8IJlfitt. 
SI 50-1 0 0 0 gr/e q CD 'J ^-"F^tfrxstf + HIJ 

[0050] ccr. 'jyi^^i^+yii, 

>IH x # + . ^ n y > Kn^l^fl x * * 

*^ci iL^„ 20 

mmmz&tm&ft £ r * ? ~ * e> »■« * m&r £ is 
v u y u i-io tt*inu»^ it » &?jm&m 

[0 0 5 2] 

r%j 6a:WcciK0©*:ii|80"r^rM»air«>S. 
[0 0 5 3] l 

HB1 0 0SG£. ^/7'^7tX7x-F 1 3 3B<L^x 

u cr 5 mm&& sax. p 2 % -c x ^ * 

4 0 0©BW««B«rWfc. feTF, cn« ( A - 1 ) 

[0 0 5 4] 2 40 

xstf + j/^Jftrts 1 8 8©b'X7 x y-ibA^x^-tytsI 
All OOSBi. ; t/*/f^7*X7x-h2 OSIJi^x 

^ ^«flB2M*MEK»?S5 OBBOCSJB 
U 8 0-Cr5NFlBIS^3#r, PM13%tid^ 

(A- 2) £BgfBir& 0 
[0 0 5 5] 1 

7xy-;b9 4»4 l. 5%*;uv;>2 93IS, *><fc 



SfBB^F 1 0 - 1 5 2 5 4 5 
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S>* h 'Jxfil/T 5 > 0 . 4 7SI5^:JJPA, 8 0°CCtT3H$ 
IHJStSS -t*fc. y ^ ^ > 1 9 g|5£»UA <* 6tc 1 B#r^SJ^ 
SitfcBL WffTtcr**l»a:L«c^6 1 2 0°C^r^ 

1 8 0 4 Cit'2ll#lffl^tPffiL. 

i 3 6*c<dv *;->\smmm&mz'mc 0 cti 
* (d - i ) iwsia-rao 

[0 0 5 6 ] ^JfeW 3 , 4 

Uttwi -2-ef#e»nfc^n^ncD8}i)B (a - i ) - 

(A- 2) *»WJCcy^;Uxr-;U^rh>-C»»$ti:. # 
x^;U4^JW 5 ^y-Wfflxt, (N 

<Dm±Lx x * * * * cc*t u 

Sii^v ^u^coy^^^A^ i 7 0°cn 2 0#cc& 
[0057] ^n^nco^^^^ffli^ 

IH^^^X^PXWE - 1 8K-1 04-BZ2 

tarn** (») s^] ccastsi*. 1 b o-c 3 # 
-cttMB#4 0%^7''j7'u^sifc o l#6 

ft/c:/y :7'uy£9ftiEta^btL I£^J3. 9 MN/m 
2. fttiR&ffil 7 0°C, /JP1»H$|8J 1 2 0#<D*fl---C«{fc 

[0 0 5 8] f#64i/c»voaji«ccoc>r, JKttStt, 

[ nasal ul««cc!ws 

[Tg {*J?Xti»&Jg.) ] DMAffiCcr»J5E. Bifl^ 
tT- F3 t/m i n 

[f-;l/#tg] J IS-K64 8 1 MUC 
[ 0 0 5 9 ] 5 

H^^iJi rf^en/c^flB (a - l ) ^yfjktf^h 
>r?§ft?5i±, ;x^-c«g{b»jv xy-;b/^7 * *sms 

(•c^bS ; 8 0°C) feJ:ae (D - 1 ) <t^dEW3-C»6 
n/c«{b3U<h88{bffiii3»J2 x^;U4 ^ f-Jl/ -Y S ^ V-jU 
^;jnx.r. (NV) 5%fj:Z>m^WLi:» 

MLtc Q c<D®k<DW{mmt Lxtt&m£x-**^®m 
^<D±#*ismcftLxy *s~)i&7kmmz 1 . o^ 
Mi^^cfc^^fu^^u, mtismmmit-sv-s 

l,y<DY)\,$4 2*ifi 1 7 0 o C"C 1 2 0 »tCttS3H^(C L 
[0060] 

[«1 ] 



(7) 



1.1 

















3 


4 


5 


(A-l) 
CA-2) 


(«B) 
(O 


100 


- 
100 


100 






400 


720 


400 


D-l 


(*) 


2.6 


1.5 


32.5 


mm. 


(UL) 


94V1 


94V0 


94V0 


miG»&£. Tg cc> 


133 


112 


135 




(kN/n) 


2.3 


2.7 


2.0 
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* : EPICLON 1050 : B PASUcjJM** 

* : EPICLON 3050: BPAiX^^: 

[oo6i] mm 1 

t** ? x y A^x s^WJIB 3 6 0 SB t -t ^ ? > 
^7x- L4 0g|5£ h;Ux> 1 6 0 8B*«£U 10 
0ffir3B#MSi£$ti:rP^WSl. 5%rx*'*^ 

1 5 0 OOttffll^rW/Co fcTFCtl* (a-l) it 30 

[0 0 6 2] tiJSfft 2 , 3 

EPICLON10 5 0, E P 1 CLON 7 0 5 
r^V-^lJDAt, ^<l«# (NV) *>*5 5%&£ 

fi^i^fcKHOfc. c©ia©«!{bffj<3[>jit<!:0rtt*'& 

SBx * 2^ Wit tp<D -x * * 5^21 CC 2t L X 0 . 5 a m t te 
^Vj:Si^U *fc. fitfb{Hi»fflMtt^:/U^<D 40 



[0 0 6 3 ] feTF. ^Jfcffl 1 . 2 <fc|i?|«Cc 
[0 06 4] Jt«W4 

EPICLON 10 5 0480 SB h 'J ^U^X7* 
-F20^ (PMi8%) *E^U3fcJa>f«i:b«2i 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject resin excellent in heat resistance and frame retardancy, 
useful for an electric laminate, etc., with suppressing side reactions, by using both an epoxy resin and a 
compound containing a functional group to be reacted with an epoxy group. 

SOLUTION: (A) An epoxy resin is reacted with (B) phosphoric acid or a phosphoric ester and (C) a compound 
containing a functional group having reactivity with an epoxy group so as to have 1 50-1,000g/eq epoxy 
equivalent. Preferably, the component A is an epoxy resin containing no halogen atom and having 100-500g/eq 
epoxy equivalent, the reaction ratio of the component A, the component B and the component C is 0.1-0.8 
equivalent of hydroxyl group and 0.1-0.8 equivalent of ester group in the component B and 0.01-0.5 equivalent 
of the functional group in the component C based on 1 equivalent of epoxy group in the component A and the 
reaction is carried out in the presence of an organic solvent at 0-150° C. 
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resin and a compound containing a functional group to be reacted with an epoxy group. SOLUTION: (A) 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a phosphorus atom content epoxy resin making a compound (C) 
characterized by comprising the following which has a functional group react. 
An epoxy resin (A). 

Phosphoric acid or phosphoric ester (B). 
An epoxy group and reactivity. 

[Claim 2]The manufacturing method according to claim 1 whose epoxy resin (A) is an epoxy resin not containing 
a halogen atom. 

[Claim 3]The manufacturing method according to claim 1 or 2 to which a compound (C) characterized by 
comprising the following which has a functional group is made to react so that a weight per epoxy equivalent 
may serve as 150 - 1000 g/eq. 
An epoxy resin (A). 

Phosphoric acid or phosphoric ester (B). 
An epoxy group and reactivity. 

[Claim 4]The manufacturing method according to claim 3 whose epoxy resin (A) is a thing of the weight per 
epoxy equivalent 100 - 500 g/eq. 

[Claim 5]A reaction rate of a compound (C) characterized by comprising the following of having a functional 
group receives 1 Eq of epoxy groups in (A), (B) A manufacturing method of any one statement of claim 1~4 
whose inner hydroxyl group and ester group are a range from which a functional group in 0.1-0.8 Eq and (C) will 
be 0.01-0.5 Eq. 
I An epoxy resin (A). 

Phosphoric acid or phosphoric ester (B). 
An epoxy group and reactivity. 

[Claim 6]A manufacturing method of any one statement of claim 1~5 characterized by comprising the following 
to which a compound (C) which has a functional group is made to react under reaction temperature of 0-150 **, 
and organic solvent existence, 
i An epoxy resin (A). 

I Phosphoric acid or phosphoric ester (B). 
! An epoxy group and reactivity. 

[Claim 7]A manufacturing method of any one statement of claim 1-6 whose compound (C) which has an epoxy 
group and a functional group which has reactivity is alkanolamine. 

[Claim 8]A fire-resistant epoxy resin composition using a phosphorus atom content epoxy resin of 150-1000g of 
weight per epoxy equivalents / eq, and a hardening agent as an essential ingredient. 

[Claim 9]The constituent according to claim 8 whose phosphorus atom content epoxy resin is halogen atom a 
non-containing epoxy resin. 

[Claim 10]The constituent according to claim 8 or 9 which is a thing characterized by comprising the following 
produced by making a compound (C) which has a functional group react. 

A phosphorus atom content epoxy resin is an epoxy resin (A), phosphoric acid, or phosphoric ester (B). 
An epoxy group and reactivity. 

[Claim 1 1]The constituent according to claim 8, 9, or 10 whose hardening agent is a thing containing a nitrogen 
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atom. 

[Claim 12]A compound in which a hardening agent has phenols and a triazine ring, and the constituent according 
to claim 8 f 9, 10, or 1 1 which is a mixture or a condensate with formaldehyde. 

[Claim 13]An electric laminate sheet obtaining by carrying out two or more sheet pressing of the prepreg 
containing a varnish which uses a phosphorus atom content epoxy resin, a hardening agent, and an organic 
solvent of the weight per epoxy equivalent 150 - 1000 g/eq as an essential ingredient. 

[Claim 14]The electric laminate sheet according to claim 13 whose phosphorus atom content epoxy resin is 
halogen atom a non-containing epoxy resin. 

[Claim 15]The electric laminate sheet according to claim 13 or 14 which is a thing characterized by comprising 

the following produced by making a compound (C) which has a functional group react. 

A phosphorus atom content epoxy resin is an epoxy resin (A), phosphoric acid, or phosphoric ester (B). 

An epoxy group and reactivity. 

[Claim 16]The electric laminate sheet according to claim 13, 14, or 15 whose hardening agent is a thing 
containing a nitrogen atom. 

[Claim 17]The electric laminate sheet according to claim 13, 14, 15, or 16 whose hardening agent is a mixture or 
a condensate of a compound and formaldehyde which have phenols and a triazine ring. 



[Translation done.] 



JP,10-152545,A [DETAILED DESCRIPTION] 



1/7 s<—is 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

j DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method, the fire-resistant epoxy resin 
composition, and the electric laminate sheet of a phosphorus atom content epoxy resin. Namely, a method of 
manufacturing easily the epoxy resin of the phosphorus atom content excellent in fire retardancy and heat 
resistance, It is related with the electric laminate sheet in which a non halogen-ized formula is possible good [ a 
fire-resistant epoxy resin composition useful to various applications, such as a sealing material, a laminate sheet, 
and a paint, and laminate sheet physical properties ] from the point of excelling in the fire retardancy and heat 
resistance of a hardened material. 
[0002] 

[Description of the Prior Art]The epoxy resin is broadly used focusing on the outstanding adhesion, an electrical 
property (insulation), therefore electric electronic industry material parts. 

[0003]High fire retardancy is searched for so that these electrical-and-electric-equipment electronic industry 
material parts may be represented by a glass epoxy laminate sheet and IC sealing agent, but the usually 
halogenated epoxy resin is used. For example, in the glass epoxy laminate sheet, the epoxy resin generally 
replaced with bromine is used as the main raw material component as FR-4 grade by which flameproofing was 
carried out, and the epoxy resin which mixed various epoxy resins, and the hardening agent for epoxy resins are 
blended with this, and it is used for it. 

[0004] However, the toxicity of an organic halogen substance which is represented by dioxin poses a big problem 
in recent years, From the adverse effect to the electric long term reliability by the halogen dissociation at the 
! time of the elevated temperature in an IC package, etc., the amount of the halogen used is reduced, halogen can 
be substituted, and also the fire retardant which uses a compound, or other fire-resistant formulas are called for 
strongly. 

[0005]The art of using the reactant of phosphoric ester and brominated epoxy resin for the ************ cage 
which adds fire retardant, such as the Lynn system compound, and JP,63-3016,A as art replaced with the fire- 
■ resistant formula by such halogen, for example is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention]however, the method of adding the Lynn system compound as fire 
retardant is inferior to the basic characteristics, such as causing the fall of crosslinking density of a good thing, 
and the extreme heat-resistant fall by the plastic effect of the Lynn system compound, in a fire-resistant effect, 

[0007]On the other hand, the art using phosphoric ester given in JP, 63-301 6,A, and the reactant of brominated 
epoxy resin as the main ingredients, It had SUBJECT were inferior also to the intensity of a hardened material 
and heat resistance which were obtained by being easy to carry out polymers quantification in order to induce 
side reactions, such as a polymerization of an epoxy resin, and being hard to obtain the stable compound. 
[0008]There is the issue which this invention tends to solve in providing the fire-resistant epoxy resin 
composition and the electric laminate sheet which manufactured the phosphorus atom content epoxy resin 
excellent in fire retardancy, and were excellent in heat resistance and fire retardancy, without degrading the 
basic characteristic of epoxy resin hardened materials, such as heat resistance. 
[0009] 

[Means for Solving the Problem]This invention is using together a compound (C) which has an epoxy resin and a 
functional group in which a reaction is possible when making the (A) epoxy resin, (B) phosphoric acid, and 
phosphoric ester react as a result of inquiring wholeheartedly an aforementioned problem's being solved, By 
being able to adjust arbitrarily a weight per epoxy equivalent which pressed down a side reaction and was 
stabilized, and using itself as base resin of an epoxy resin composition, A fire-resistant effect which was 
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excellent without degrading the hardened material characteristic can be revealed, and it finds out that it can 
replace for a flameproofing formula of the further conventional halogen system, and came to complete this 
invention. 

[0010]This invention Namely, an epoxy resin (A), and phosphoric acid or phosphoric ester (B), A manufacturing 
method of a phosphorus atom content epoxy resin making a compound (C) which has an epoxy group and a 
functional group which has reactivity react, the weight per epoxy equivalent 150 - a phosphorus atom content 
epoxy resin of 1000 g/eq, A fire-resistant epoxy resin composition using a hardening agent as an essential 
ingredient, And it is related with an electric laminate sheet obtaining by carrying out two or more sheet pressing 
of the prepreg containing a varnish which uses a phosphorus atom content epoxy resin, a hardening agent, and 
an organic solvent of 150-1000g of weight per epoxy equivalents / eq as an essential ingredient. 
[0011] 

[Embodiment of the Invention]The manufacturing method of this invention makes each ingredient of the above 
(A), (B), and (C) react. Usually, an epoxy resin (A), phosphoric acid, or phosphoric ester (B) starts a reaction 
rapidly with ordinary temperature and a non-catalyst only by mixing. This is considered because the reactivity of 
phosphoric acid being high and the self-polymerization of an epoxy group are induced. It was difficult for epoxy 
self^polymerization to surely happen, although there is also the method of reacting in a solvent, and to control a 
reaction. In this invention, in the reaction of the (A) ingredient and the (B) ingredient, the self-polymerization of 
an epoxy resin can be controlled and a phosphorus atom content epoxy resin can be stably manufactured by 
using together a compound (C) with the functional group reacted to an epoxy group. 
[0012]Although not limited especially as an epoxy resin (A) used with the manufacturing method of this 
invention, the epoxy resin not containing a halogen atom serves as a fire-resistant formula replaced with the 
fire-resistant formula of a halogen system, and is preferred. 

[0013]or [ that halogen is not contained here in the raw material before reacting to the epoxy resin not 
containing a halogen atom with epichlorohydrin ] — or it points out not having denaturalized with the 
halogenated compound. That is, since an epoxy resin makes epichlorohydrin react and is compounded, in the 
epoxy resin after composition, a small amount of chlorine will usually remain inevitably. Therefore, a small amount 
of such chlorine may be mixed in the halogen atom epoxy resin of not containing as used in the field of this 
invention. In this case, it is preferred to reduce such an impurity chlorine component with a natural thing. 
[001 4] As such an epoxy resin (A), for example n-butyl glycidyl ether, Allyl glycidyl ether, 2-ethylhexyl glycidyl 
ether, 1 organic-functions epoxy resins, such as styrene oxide, phenyl glycidyl ether, cresyl glycidyl ether, 
P.Sec-buthylphenyl glycidyl ether, glycidyl methacrylate, and vinylcyclohexene monoepoxide, [0015]Bisphenol 
type epoxy resin, such as a bisphenol A type epoxy resin, bisphenol F type epoxy resin, a bisphenol A D type 
epoxy resin, a tetramethyl bisphenol A type epoxy resin, and a bisphenol smooth S form epoxy resin, [001 6]2 
organicHunctions type epoxy resin of others, such as resorcinol diglycidyl ether, diglycidyl ether of 1-6 
dihydroxynaphthalene, and dimethylbisphenol C diglycidyl ether, [001 7]A 1 ,6-diglycidyl oxynaphthalene type 
epoxy resin, 1-(2,7~diglycidyl oxynaphthyl)-1-(2-glycidyloxy naphthyl) methane, Naphthalene system epoxy 
resins, such as 1 ,1 -bis(2,7~diglycidyl oxynaphthyOmethane and 1,1-bis(2,7-diglycidyl oxynaphthyl)-1-phenyl- 
methane, [001 8]Novolak type epoxy resin, such as phenol novolak type epoxy resin, polyglycidyl ether of o- 
cresol-form aldeyde novolac, bisphenol A novolak type epoxy resin, and bisphenol A D novolak resin, [0019] 
Cyclic aliphatic series epoxy resins, such as an epoxy resin which has a cyclohexene oxide group, an epoxy resin 
which has a tricyclo decene oxide group, an epoxy resin which has a cyclopentene oxide group, and an 
epoxidation thing of a dicyclopentadiene, [0020]Glycidyl ester typed epoxy resin, such as phthalic acid diglycidyl 
ester, tetrahydrophtal acid diglycidyl ester, diglycidyl hexahydrophthalate, diglycidyl p-oxybenzoic acid, dimer 
acid glycidyl ester, and triglycidyl ester, [0021]Diglycidyl aniline, tetraglycidyl ether aminodiphenylmethane, 
Glycidyl amine type epoxy resin, such as triglycidyl p-aminophenol, triglycidyl p-aminophenol, tetraglycidyl 
metaxylylene diamine, a diglycidyl toluidine, and tetraglycidyl ether screw aminomethyl cyclohexane, [0022] 
Heterocyclic epoxy resins, such as hydantoin type epoxy resins, such as diglycidyl hydantoin and glycidyl glycide 
KISHIARUKIRU hydantoin, triallyl isocyanurate, and triglycidyl isocyanurate, [0023]Fluoroglycinol triglycidyl ether, 
trihydroxy biphenyl triglycidyl ether, Trihydroxy phenylmethane triglycidyl ether, glycerol triglycidyl ether, 2-[4- 
(2,3-epoxy propoxy) phenyl]-2-[4-[1 ,1 -screw [4-(2,3-epoxy propoxy) phenyl] ethyl] phenyl] propane, 3 organic- 
functions type epoxy resins, such as 1 ,3-screw [4~[1 -[4-(2,3-epoxy propoxy) phenyl]-1-[4-[1 -[4-(2,3-epoxy 
propoxy) phenyl]-1-methy!ethyl] phenyl] ethyl] phenoxy]-2-propanol, [0024]4 organic-functions type epoxy 
resins, such as tetra hydroxyphenyl ethane tetraglycidyl ether, tetraglycidyl ether benzophenone, screw 
resorcinol tetraglycidyl ether, and tetra glycidoxy biphenyl, etc. are mentioned. 

[0025]These epoxy resins (A) are not limited only to one kind in the use, and two or more kinds of concomitant 
use are also possible for them. 

[0026]From the point that fire retardancy is easy to acquire amine type epoxy resin by a synergistic effect with 
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Lynn also especially in these, the desirable point that the balance of heat resistance and impregnating ability is 
good to bisphenol type epoxy resin is preferred. A bisphenol A type epoxy resin and bisphenol F type epoxy resin 
are preferred also especially in bisphenol type epoxy resin. 

[0027]As for the epoxy resin (A) explained in full detail, it is preferred that it is the weight per epoxy equivalent 
100 - 500g / eq from the point made in the appropriate range which mentions later the weight per epoxy 
equivalent of the phosphorus atom content epoxy resin obtained eventually. 

[0028]Next, as phosphoric acid or phosphoric ester (B), Although what is necessary is to have a hydroxyl group 
which can react to an epoxy group, and not to just be limited in particular, What does not contain a halogen atom 
like an epoxy resin (A) is preferred, For example, phosphoric acid, hypophosphorous acid, phosphorous acid, 
hypophosphoric acid, pyrophoric acid, orthophosphoric acid, A sodium phosphate, phosphorous acid soda, sodium 
pyrophosphate, acid sodium pyrophosphate, Acid sodium metaphosphate, methyl acid phosphate, isopropyl acid 
phosphate, Ethyl acid phosphate, butyl acid phosphate, butoxyethyl acid phosphate, Oleyl acid phosphate, 
tetracosyl acid phosphate, Ethylene glycol acid phosphate, dibutyi phosphate, Diisodecyl phosphate, diisostearyl 
phosphate, monobutyl phosphate, Butyl pyrophosphate, 2-ethylhexyl acid phosphate, Di-2-ethylhexyl phosphate, 
isodecylacidphosphate, monoisodecylphosphate, mono-2-ethylhexyl 2-ethylhexyl phosphonate, mono- (2- 
acryloyloxyethyl) acid phosphate, Mono- (2-methacryloiloxy-ethyl) acid phosphate, 2-methacryIoiloxy-ethyl acid 
phosphate, (2-hydroxyethyl) Methacrylate acid phosphate, dibenzyl phosphate, Octylphosphinic acid, 
ethylphosphonic acid, phenylphosphonic acid, 2-aminoethylphosphonic acid, other monoalkyl phosphate, and 
dialkyl phosphate. Aromatic phosphoric ester, hydroxy-ethane-diphosphonic acid, nitrilotris-methylene- 
phosphonic acid, pentaerythritol diphosphate, various phosphoric acid polycondensation things, etc. are 
mentioned. 

[0029]Also especially in ** and others, it excels in solvent solubility, and polymers quantification of the epoxy 
resin in which workability is acquired eventually good can be pressed down, intensity and flexibility become good, 
and monoalkyl phosphate is preferred. 

[0030] Next, as a compound (C) which has an epoxy resin and a functional group in which a reaction is possible, 
The fatty amine which has an amino group in structure, for example although not limited in particular, Aromatic 
amine, polyamine, denaturation amine, polyamide resin, polyamide adduct, Dicyandiamide and its derivative, 
organic acid Hydrazide, diaminomaleonitrile, Various amines, such as ******** with melamine, amineimide, and 
amino resin, Acid anhydrides, the organic acid which have a carboxyl group, polysulfide resin, Novolak resin, such 
as mercaptans, poly mercaptans, imidazole derivatives, proton acid, phenol resin, phenols, and substitution 
phenols, polyvinyl phenol, alcohols, and alkanolamines are mentioned. 

[0031] By making the compound (C) which has an epoxy group and a functional group which has reactivity react 
to an epoxy resin (A), and phosphoric acid or phosphoric ester (B) in this invention, The phosphorus atom 
content epoxy resin which is excellent in hardened material performance can be obtained without an epoxy resin 
carrying out polymers quantification. The phosphorus atom content epoxy resin produced by it being preferred to 
make it react so that the weight per epoxy equivalent of the epoxy resin made into the purpose may specifically 
become 150 - 1000 g/eq., and carrying out in this way, It becomes an epoxy resin used as an indispensable 
ingredient in the constituent and the electric laminate sheet in this invention. As for especially the target weight 
per epoxy equivalent, it is preferred that it is 150-800 from a point of heat resistance or impregnating ability. 
[0032]As a reaction method with the compound (C) which has an epoxy resin (A), phosphoric acid or phosphoric 
ester (B), and an epoxy group and the functional group which has reactivity, Since polymers quantification may 
be carried out and it may gel when three-dimensional bridge construction takes place in the balance of the 
functional group of each ingredient, it is preferred to select the amount of the compound (C) used suitably. 
[0033]Therefore, each epoxy resin (A), phosphoric acid, or phosphoric ester (B) r Although limitation with a 
reaction rate of a compound (C) exact therefore to each average functional group number of having an epoxy 
group and a functional group which has reactivity cannot be performed, 1 Eq of epoxy groups in the (A) 
ingredient are received, (B) The range from which the functional group in 0.1-0.8 Eq and the (C) ingredient will be 
0.01-0.5 Eq in an inner hydroxyl group and ester group is mentioned. The range from which the functional group 
in 0.1-0.7 Eq and the (C) ingredient will be 0.01-0.3 Eq to 1 Eq of epoxy groups in the (A) ingredient in the 
meaning which prevents the above-mentioned gelling in the hydroxyl group and ester group in the (B) ingredient 
is more preferred. 

[0034]What is necessary is for there to be no restriction in particular, if it is the conditions that sufficient rate of 
graft-izing which needs a reaction condition is obtained, and gelling does not take place, but just to make the 
above-mentioned raw material react at room temperature -200 ** under existence of a catalyst if needed. 
[0035]Although a reaction may advance also with a non-catalyst, it does not interfere, even if it uses a catalyst. 
As an usable catalyst, quarternary ammonium salt, such as tertiary amines, such as alkali metal hydroxide, such 
as sodium hydroxide and a potassium hydrate, triethylamine, and benzyldimethylamine, and tetramethyl 
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ammoniumchloride, an imidazole compound, etc. are mentioned, for example. 

[0036]In the manufacturing method of this invention, it may react under organic solvent existence if needed. Use 
of an organic solvent is a useful method in the meaning which controls a reaction, however — since some 
solvents of an alcohol system may react to an epoxy resin — this — it is necessary to carry out point cautions 
and to select Although not limited especially as an usable solvent, for example Acetone, methyl ethyl ketone, 
Methyl isobutyl ketone, methanol, ethanol, isopropyl alcohol, n-butanol, methoxy propanol, methyl cellosolve, 
ethylcarbitol, ethyl acetate, xylene, toluene, cyclohexanol, N.N-dimethylformamide, etc. are mentioned. 
[0037]Thus, as for the phosphorus atom content epoxy resin obtained, it is especially preferred that it is 1 to 
10% of phosphorus contents from a fire-resistant point. 

[0038] Next, the fire-resistant epoxy resin composition of this invention is using a phosphorus atom content 
epoxy resin set of articles and hardening agent of the weight per epoxy equivalent 150 - 1000 g/eq as the 
indispensable ingredient, and the phosphorus atom content epoxy resin obtained with the above-mentioned 
manufacturing method can be used as base resin as it is. 

[0039]Here, what is obtained with the manufacturing method of this invention is preferred, and it is preferred 
that it is therefore halogen atom a non-containing epoxy resin as the phosphorus atom content epoxy resin to 
be used was mentioned already. 

[0040] Next, although it is not limited and each can be used with the common hardening agent for epoxy resins 
especially as a hardening agent used here, For example, dicyandiamide, imidazole, and BF3 - amine complex, The 
hardening agent containing nitrogen atoms, such as aromatic amine, such as latency amine system hardening 
agents, such as a guanidine derivative, a meta-phenylenediamine, diaminodiphenylmethane, and diaminodiphenyl 
sulfone, and other cyclo phosphazene oligomer, [0041]The mixture or condensate of the compound which has 
phenols and a triazine ring or phenols and a triazine ring, and aldehyde, [0042]In addition, acid anhydride system 
hardening agent ****, such as phenol novolak resin, cresol novolak resin, bisphenol A novolak resin, polyamide 
resin, a maleic anhydride, phthalic anhydride, anhydrous hexahydrophthalic acid, and pyromellitic dianhydride, are 
mentioned. These hardening agents may be used alone or may be used together two or more sorts. 
[0043]The mixture or condensate of the effect agent and phenols which contain a nitrogen atom from the point 
whose **** effect improves synergistically also especially in these, a triazine ring, and aldehyde is preferred. 
[0044]Although each thing of publicly known common use can use it also about a hardening accelerator, for 
example, tertiary amine, such as benzyldimethylamine, imidazole, organic acid metal salt, Lewis acid, amine 
complex salt, etc. are mentioned, and not only independent but two or more sorts of concomitant use are 
possible for these. 

[0045]In the fire-resistant epoxy resin composition of this invention, a solvent may be further used together, and 
it is not limited in particular, but various things can be used if needed. For example, acetone, methyl ethyl 
ketone, methyl isobutyl ketone, Methanol, ethanol, isopropyl alcohol, n-butanol, Methoxy propanol, methyl 
cellosolve, ethylcarbitol, ethyl acetate, xylene, toluene, cyclohexanol, N.N-dimethylformamide, etc. are mentioned, 
and these solvents can also be suitably used as a partially aromatic solvent two sorts or beyond it. 
[0046]Various additive agents, fire retardant, a bulking agent, etc. can be further blended with the epoxy resin 
composition of this invention suitably if needed. 

[0047]Although the fire-resistant epoxy resin composition of this invention is very useful as an object for 
electrical insulating laminate sheets, it can be used, for example for various applications, such as adhesives, 
casting, and a paint, with a hardening agent and combination. That is, since the fire-resistant hardened material 
of a non halogen system can be obtained without reducing heat resistance, the epoxy resin composition of this 
invention fits a use, especially glass epoxy laminate sheets, such as closure, lamination, and a paint, and IC 
sealing agents, and since it excels in metal adhesion further, it fits paint uses, such as resist. It aims at providing 
i the epoxy resin composition for covering. 

[0048]Since it especially excels in heat resistance in using it as an object for electric laminate sheets especially 
among the above-mentioned uses, it can be considered as the electric laminate sheet of this invention. 
[0049]That is, the electric laminate sheet of this invention is characterized by being obtained by carrying out two 
or more sheet pressing of the prepreg containing the varnish which uses the phosphorus atom content epoxy 
resin, hardening agent, and organic solvent of the weight per epoxy equivalent 150 - 1000 g/eq as an essential 
ingredient. 

[0050]Here, each thing illustrated as an epoxy resin composition of aforementioned this invention can use a 
phosphorus atom content epoxy resin, a hardening agent, and an organic solvent. Therefore, as for a phosphorus 
atom content epoxy resin, it is preferred that it is halogen atom a non-containing epoxy resin. 
[0051] Although it is not restricted and can manufacture by the method of publicly known common use especially 
as a method of manufacturing a laminate sheet from the varnish which uses a phosphorus atom content epoxy 
resin, a hardening agent, and an organic solvent as an essential ingredient, For example, substrates, such as 
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glass fabrics, are impregnated at a rate used as 30 to 70 % of the weight of resin amounts, the epoxy resin 
composition of this invention is made them with prepreg, and the method of subsequently obtaining them by 
carrying out hot press of the 1-10 sheets of this prepreg is mentioned. 
[0052] 

[Example]Next, a reference example, an example, and a comparative example explain this invention concretely. 
Unless a notice has a "part" and "%" especially in an example, it is a weight reference altogether. 
[0053]The 1 weight per epoxy equivalent example dissolved 13 copies of monobutyl phosphate, and two copies 
of diethanolamines in 50 copies of MEK solutions, made it react to 100 copies of bisphenol A type epoxy resins 
of 188 at 80 ** for 5 hours, and the weight per epoxy equivalent obtained the objective-tree fat of 400 by 2% of 
P content. Hereafter, this is written as resin (A-1 ). 

[0054]The 2 weight per epoxy equivalent example dissolved 100 copies of bisphenol A type epoxy resins, and 20 
copies of monobutyl phosphate and two copies of phenol novolak resin of 188 in 50 copies of MEK solutions, it 
was made to react at 80 ** for 5 hours, and the weight per epoxy equivalent obtained the objective-tree fat of 
720 by 3% of P content. Hereafter, this is written as resin (A-2). 

[0055]29 copies of formalin and 0.47 copy of triethylamine were added to 94 copies of synthetic example 1 
phenol 41.5%, and it was made to react at 80 ** for 3 hours. After adding 19 copies of melamine and making it 
react for further 1 hour, it was made to react for 2 hours, carrying out temperature up to 120 **, and holding 
temperature removing water under ordinary pressure. Temperature up was carried out over 2 hours to 180 **, 
removing water under ordinary pressure, subsequently phenol unreacted under decompression was removed, and 
the phenol resin composition of 136 ** of softening temperatures was obtained. Hereafter, this is written as (D- 
1). 

[0056]It is made to dissolve according to each [ each resin (A-1) obtained in Example 3 and four Examples 1-2 - 
(A-2) ] by methyl ethyl ketone, Subsequently, the hardening agent dicyandiamide and hardening-accelerator 2 
ethyl 4 methylimidazole which were beforehand dissolved in methyl cellosolve and dimethylformamide were 
added, and the nonvolatile matter (NV) prepared the mixed solution which becomes 55%. It was made a rate 
which will be 0.5 Eq to the epoxy group in a polyfunctional epoxy resin as a quantity of the hardening agent in 
this case, and the amount of hardening accelerators was made into the rate that the gel time of prepreg will be 
1 20 seconds at 1 70 **. 

[0057]Glass-fabrics WE-18K-104-BZ2 which is a substrate using after [ appropriate ] and each mixed solution 
The [Nittobo Co., Ltd. make] was made impregnated, 160 ** was dried for 3 minutes, and the prepreg of 40% of 
the pitch was produced. Subsequently, piled up nine obtained prepregs, it was made to harden on pressure 
3.9MN/m2, the cooking temperature at 170 **, and the conditions for cooking time 120 minutes, and the 
laminate sheet was produced. 

[0058]About each obtained laminate sheet, each physical properties of fire retardancy, Tg (glass transition 
temperature), peel strength, and flexural strength were examined. The result is shown in the 1st table. Each 
examination followed the following methods. 

It measures by the conformity [Tg(glass transition temperature)] DMA method to [fire-resistant] UL. The 
temperature rise speed of 3 ** / min [peel strength] It was based on J1S-K6481. 

[0059]The resin (A-1) obtained in example 5 Example 1 is dissolved by methyl ethyl ketone, subsequently, the 
hardening agent and hardening-accelerator 2 ethyl 4 methylimidazole which were obtained in hardening agent 
phenol novolak resin (softening temperature; 80 **), and (D-1) and the synthetic example 3 — in addition, a 
nonvolatile matter (NV) — 55% — the mixed solution was prepared. As an amount of hardening agents in this 
case, the phenolic hydroxyl group was made into a rate which will be 1.0 Eq to the epoxy group in a 
polyfunctional epoxy resin, and the amount of hardening accelerators was made into the rate that the gel time of 
prepreg will be 120 seconds at 170 **. It evaluated by producing a laminate sheet like Examples 1 and 2 below. 
The result is shown in the 1st table. 
[0060] 
[Table 1] 
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133 


112 
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* : EPICLON 1050:BPA type epoxy resin *:EPICLON 3050:BPA type epoxy resin[0061]Mixed 40 copies of 
monobutyl phosphate, and 160 copies of toluene with 360 copies of tetrabromobisphenol A type epoxy resins of 
48% of bromine content by the 1 weight per epoxy equivalent comparative example 360, it was made to react at 
100 degrees for 3 hours, and the weight per epoxy equivalent obtained resin of 1500 by 1.5% of P content. This is 
set to (a-1 ) below. 

[0062]The comparative example 2, 3EPICLON1 050, and EP1CLON7050 are dissolved according to each by 
methyl ethyl ketone, Subsequently, the hardening agent dicyandiamide and harden ing-accelerator 2 ethyl 4 
methylimidazole which were beforehand dissolved in methyl cellosolve and dimethylformamide were added, and 
the nonvolatile matter (NV) prepared the mixed solution which becomes 55%. It was made a rate which will be 0.5 
Eq to the epoxy group in a polyfu notional epoxy resin as a quantity of the hardening agent in this case, and the 
amount of hardening accelerators was made into the rate that the gel time of prepreg will be 120 seconds at 170 

! **. 

[0063]It evaluated by producing a laminate sheet like Examples 1 and 2 hereafter. The result is shown in the 2nd 
table. 

[0064]Combination adjustment of the varnish was carried out like the comparison 2 except having blended 20 

copies (8% of P content) of 80-copy tricresyl phosphate for comparative example 4EPICLON1050. 

[0065]It evaluated by producing a laminate sheet like Examples 1 and 2 hereafter. The result is shown in the 2nd 

table. 

[0066]The varnish was adjusted like the comparative examples 2 and 3 except having used the resin (a-1) 
compounded by the comparative example 5 comparative example 1. 

[0067]It evaluated by producing a laminate sheet like Examples 1 and 2 hereafter. The result is shown in the 2nd 

table. 

[0068] 

[Table 2] 
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[0069] 

[Effect of the Invention]According to this invention, the epoxy resin composition and the electric laminate sheet 
containing the fire-resistant epoxy resin which is excellent in fire retardancy, and this epoxy resin can be 
provided, without degrading the basic characteristic of epoxy resin hardened materials, such as heat resistance. 



[Translation done.] 
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